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not require an international preliminary examination {specify): 



the description, claims or drawings (indicate particular elements beloW) or said claims Nos. 4 are so unclear 
that no meaningful opinion could be formed (specify): 
see separate sheet 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
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Claims 
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Inventive step (IS) 



Yes: 
No: 



Claims 
Claims 
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Industrial applicability (IA) 



Yes: 
No: 



Claims 
Claims 



1-16 



2. Citations and explanations 
see separate sheet 

VI. Certain documents cited 

1. Certain published documents (Rule 70.10) 

and / or 

2. Non-written disclosures (Rule 70.9) 
see separate sheet 

VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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SECTION III 

1 . Claim 4 of the present application involves unclarity in the sense of Art. 6 PCT f as 
neither the claimed mixture nor the individual ingredients (diluent, empty cells) are 
clearly characterized. 



SECTION V 

2.1 Reference is made to the following documents: 

D1: GB-A-2 299 756 
D2: GB-A-2 171 906 

2.2 Document D3 was not cited in the international search report. A copy of the document 
is appended hereto. 

D3: K.H. BAUER, K.-H. FROMMING, C. FUHRER: 'Pharmazeutische Technologie\ 
1991, GEORG THIEME VERLAG, STUTTGART, NEW YORK, p. 341 f. 

3. Novelty (Art. 33(2) PCT) 

3.1 Document D1 discloses pastilles containing nicotine in an acacia gum or gelatine 
base to be retained in the mouth whilst dissolving and which may be formed into 
breakable bars or be cigarette shaped. Flavourings or/and vitamins may be added, 
(abstract; fig., p. 1, first and last paragraph; p. 2, 1. 1. 4 and 7-9; p. 3, paragraphs 2 + 
3; p. 5, paragraphs 2 + 3; claims 1, 3, 4, 9, 13, 14, 16, 17). 

The described preparation process (p. 4, I. 11-22) is such that implicitly 
microcapsules encapsulating nicotine result therefrom (see D3, 'Mikrokapseln, 
Herstellungsverfahren'). 

Thus, Dl anticipat s the subject-matter of claims 1. 2. 5-10 and 12-15 . 
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3.2 Document D2 describes oral or transdermal delivery devices for continuous, 
controlled release of e.g. nicotine, which is contained in microcapsules and released 
(dissolved!) therefrom when in contact with the skin or the mucosa (abstract; p. 1,1. 
69-71 ; p. 2, I. 69-94 and I. 1 1 1-122; p. 3, I. 58f.; claims 1-3, 7 and 8). 

Thus, D2 is prejudicial to the novelty of claims 1, 2, 5 and 16 . 

3.3 To conclude, claims 1, 2. 5-10 and 12-16 are not novel. 

4. Inventive Step (Art. 33(3) PCT) 

4.1 The aim of the present disclosure is to avoid the problems associated with nicotine 
delivery systems known from the prior art, namely lozenges , which involve 
'formulation problems leading to an uncertain final dose 1 , gums ('social 
unacceptableness') and patches , which are aesthetically not pleasing. 

However, D1 has already faced the above-mentioned problems, and the pastilles 
disclosed within D1 have already overcome these problems involved with other 
nicotine-containing delivery systems. 

Thus, the remaining (objective) problem of the present application is the provision of 
further delivery systems . 

As the use of veast cells (present claim 3) as reservoir for nicotine (as 
'microcapsules') is a not obvious alternative to the preparations of microcapsules, 
containing nicotine, in the common sense, as described e.g. in the above-cited 
documents D1 and D2, an inventive step can be acknowledged for the subject- 
matter of claim 3. 



4.2 However, as one of the objectives of the present application is to avoid the problems 
associated with chewing gums , the subject-matter of claim 1 1 relating to a chewing 
gum does n t involv an inv ntiv st p. 
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5. Industrial Applicability (Art. 33(4) PCT) 

Claims 1-16 fulfil the requirements of industrial applicability. 

SECTION VI 

6. Certain published documents (Rule 70.10) 

Application No Publication date Filing date Priority date (valid claim) 

Patent No (day/month/year) (day/month/year) (day/month/y ar) 

DE 19856432 (D4) 15/06/00 08/12/98 

D4 discloses nanoparticles (-capsules) containing active agents (e.g. nicotine) used 
for the preparation of formulations suitable for e.g. oral or transdermal application. 

Therefore, D4 would be novelty-destroying for the present claims 1, 2, 5-9 and 16. 
SECTION VII 

7. Within the passages of the description concerning figures 2 and 3 . there is reference 
made to numbers which, however, cannot be found in the figures. 

SECTION VIII 

8. 'Nicotine solvent being part of the subject-matter of claim 1 involves unclarity in the 
sense of Art. 6 PCT as it is not evident what kind of solvents should be comprised 
by that definition. 

The same applies to claims 2-16 due to their dependence on claim 1 . 
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9. It is furthermore not obvious what should be understood by the wording ' ... nicotine 
solvent comprises fatty tissue of the buccal cavity ( claim 21 . Art. 6 PCT. 

'Fatty tissue' appears not to be a solvent in the common sense. 

10. A further objection under Art. 6 PCT concerns claim 9 of the present application, as 
it contains subject-matter which is defined by a result to be achieved. Thus, the claim 
lacks clarity as a claim should be clear and concise and define the matter for which 
protection is sought in terms of the technical features of the invention (Art. 6 and 
Rule 6.3b)i),ii) PCT). 

1 1 . The dependence of claim 13 on claim 23 involves unclarity (Art. 6 PCT) as claim 23 
does not exist in the present application. 
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NTCOTINE DELIVERY SYSTEMS 

This invention relates to delivery systems for nicotine. 

Nicotine is commonly taken in the form of smoking tobacco, in cigarettes, 
principally, cigars and pipe tobacco. To a lesser extent, tobacco, or a preparation from 
it, is chewed. More rarely, nowadays, is snuff taken. Smoking is declared to be injurious 
to health, though nicotine itself, in appropriate quantity, is not harmful in the way 
smoking is, which is due to components other than the nicotine in cigarette smoke and 
may even be beneficial - it is reported on numerous occasions as aiding concentration. 

Though some question it, nicotine is generally regarded as addictive - 
certainly, increasing taxes on tobacco, Government health warnings and high profile 
lawsuits brought against tobacco companies by those made terminally ill, or their 
bereaved, seem to do little to reduce consumption. 

There are several products commercially available to help those wishing to 
quit smoking. These take the form of tablets, chewing gum and patches, all of which are 
intended to deliver nicotine without the generation of smoke and its associated 
carcinogenic or otherwise harmful components. 

A problem with formulating such products is that nicotine itself is a quite 
volatile liquid with a boiling point as low as 123° - 125° C at atmospheric pressure, and 
this makes it difficult to incorporate in products on account of evaporation losses during 
formulation and the need to seal the products against evaporation of the nicotine for a 
reasonable shelf life. At the same time, the nicotine must be readily released on use - in 
the mouth, in the case of gum or lozenge, or through the skin in the case of a patch. 
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The manner of injection of nicotine is by dissolving in fatty tissue. Nicotine 
is not readily absorbed in the gut, and no product is intended to be swallowed. 

Patches are, of course, somewhat clinical, and while no doubt quite 
effective, not aesthetically pleasing. Gum is widely regarded as anti-social, often as 
much so as smoking - there is a disposal problem involved with gum which by and large 
its users ignore, which has led to its being outlawed in Singapore, a measure which other 
countries may well follow. Of all the approaches, the most aesthetically acceptable - 
lozenges, which leave nothing to dispose of and which can be sucked without the 
sometimes highly objectionable masticating movements - are perhaps the most difficult 
to formulate, requiring usually elevated temperature processing, leading to nicotine loss 
through evaporation and an uncertain final dose in the lozenge, and special protection 
against evaporation from the finished product, if a reasonable shelf life is to be had. 

The present invention provides a nicotine delivery system that avoids 
problems of the prior art and which can give rise to improved products across the 
available range, but particularly in regard to the lozenge. 

The invention comprises a delivery system for nicotine comprising nicotine 
encapsulated in a microcapsule system which releases the encapsulated nicotine on 
contact of the microcapsules with a nicotine solvent. 

The nicotine solvent that may be targeted could be the fatty tissue of the 
buccal cavity. 

The microcapsules may comprise yeast cells. The system may comprise a 
mixture of cells charged with nicotine and diluent, empty cells. 
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The system may be presented in a solid carrier from the surface of which 
microcapsules are gradually released for controlled delivery. 

The solid carrier may comprise a saliva-soluble or dispersible substance, 
and may comprise a lozenge, which may be sugar-based. The lozenge may have such 
a size, solubility and charge of nicotine that it delivers a dosage of nicotine, in use over 
a time period between 4 and 20 minutes, equivalent to that delivered by a cigarette. The 
lozenge may be elongate, between 5 and 20 cm in length and snappable as by having 
preferential snapping positions into a number of portions each capable of comfortable 
accommodation in the mouth. 

The solid carrier may, however, comprise a chewing gum. 

The system may comprise a flavouring substance, which may also be 
encapsulated in a microcapsule system, and may also comprise a vitamin supplement, 
which also may be encapsulated in a microcapsule system. 

The system may be comprised in a patch. 

Nicotine delivery systems according to the invention and embodiments of 
products including the same will now be described with reference to the accompanying 
drawings, in which :- 

Figure 1 is a diagrammatic illustration of a method of preparing 
microencapsulated nicotine; 

Figure 2 is a view of one embodiment of a lozenge product; and 
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Figure 3 is a view of a second embodiment of a lozenge product. 

Figure 1 of the drawings illustrate a method for preparing a delivery system 
f for nicotine comprising nicotine encapsulated in a microcapsule system which releases 

the encapsulated nicotine on contact of the microcapsules with a nicotine solvent. 

Nicotine, in the form of liquid nicotine acid 1 1, is poured into a mixing 
vessel 12 with a paddle 13. A measured amount of nicotine is mixed into a given volume 
of yeast cells 14 in order to give a reasonably concentrated absorption of nicotine into 
each yeast cell. A suitable mix is 25 g nicotine, 50 g of yeast cells, and 100 g of water. 
This is stirred for 1-24 hours at about 40 °C. Cells are removed by centrifugation and 
dried. An expected loading is between 25 and 60% by weight of nicotine into the cells, 
depending on the mix used. 

The thus nicotine loaded yeast cells 14 are then poured from the vessel 12, 
in a second stage of the process, into a larger volume of yeast cells 14 in a second mixing 
vessel 15, also with a paddle 13, and the mixture stirred. 

Thus will a desired concentration of nicotine encapsulated in yeast cells be 

obtained. 

The mixed loaded and diluent yeast cells 14 are then incorporated into 
products with appropriate quantities of the yeast to give the desired nicotine dose in the 
product. 

Two such products are illustrated in Figures 2 and 3. 
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Figure 2 illustrates an ingot-shaped candy bar 21 which might be some 9 
or 10 cm long so as to fit into a packet such as cigarettes are sold in. The bar 21 has 
transverse grooves 22 enabling it to be snapped into bite-size pieces. 

Figure 3 illustrates a similar product 31, this time shaped more like a 
cigarette, again with grooves 32 for snapping. The presentations of Figures 2 and 3 were 
first suggested in GB 2 299 756 A. 

These products, which are quite similar to cigarettes and which may be used 
either as aids to quitting smoking or as cigarette substitutes where smoking is not 
permitted, will, by virtue of their loaded yeast content, contain an equivalent nicotine 
does to that delivered by smoking a cigarette. 

Flavourings such for example as mint, Scotch whisky, Cognac or menthol 
can also be added, again encapsulated in similar fashion to the yeast, as can other 
beneficial agents such as vitamin supplements. 
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CLAIMS 

1. A delivery system for nicotine comprising nicotine encapsulated in a 
microcapsule system which releases the encapsulated nicotine on contact of the 
microcapsules with a nicotine solvent. 

2. A nicotine delivery system according to claim 1, in which the nicotine 
solvent comprises fatty tissue of the buccal cavity. 

3. A nicotine delivery system according to claim 1 or claim 2, in which the 
microcapsules comprise yeast cells. 

4. A nicotine delivery system according to claim 3, comprising a mixture of 
cells charged with nicotine and diluent, empty cells. 

5. A nicotine delivery system according to any one of claims 1 to 4, presented 
in a solid carrier from the surface of which microcapsules are gradually released for 
controlled delivery. 

6. A system according to claim 5, in which the solid carrier comprises a saliva- 
soluble or dispersible substance. 

7. A system according to claim 6, in which the solid carrier comprises a 
lozenge. 



8. 



A system according to claim 7, in which the lozenge is sugar-based. 
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9. A system according to claim 7 or claim 8, having such a size, solubility and 
charge of nicotine that it delivers, in use over a time period between 4 and 20 minutes, 
an amount of nicotine equivalent to that delivered by a cigarette. 

10. A system according to claim 9, in which the lozenge is elongate, between 
5 and 20 cm in length and snappable as by having preferential snapping positions into 
a number of portions each capable of comfortable accommodation in the mouth. 

11. A system according to claim 5, in which the solid carrier comprises a 
chewing gum. 

12. A system according to any one of claims 1 to 1 1, comprising a flavouring 
substance. 

13. A system according to claim 23, in which the flavouring substance is also 
encapsulated in a microcapsule system. 

14. A system according to any one of claims 1 to 13, comprising a vitamin 
supplement. 

15. A system according to claim 14, in which the vitamin is also encapsulated 
in a microcapsule system. 



16. 



A system according to any one of claims 1 to 4, comprised in a patch. 
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